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(54) DOUBLE-MODE VUW ARCHITECTURE FOR IMPARTING SOFTWARE CONTROL 
VARIABLE MIX OF INSTRUCTION LEVEL AND TASK LEVEL PARALLEL PROCESSING 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a processor 
which can switch double modes of instruction level and 
task level parallel processes under software control by 
including a data register, a function device, and a 
program counter and allowing them to operate 
selectively in one of 1st and 2nd modes. 
SOLUTION: A data processor operates selectively in the 
1st or 2nd mode. In the 1st mode, program instructions 
are executed under the control of a specific program 
counter by a selected data register and a device 
selected from away function devices S1, L1, M1 f D1, S2, 
L2, M2, and D2. In the 2nd mode, a 1st program counter 
controls the execution of the program instructions by 
using the data registers in a 1st group and the function 
devices S1 r L1, Ml, and D1 in a 1st group and a 2nd 
program counter controls the execution of the program 
instructions by using the data registers in a 2nd 
separated group and the function devices S2, L2, M2, 
and D2 in a 2nd group. 
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WBB^-^p^-FB, 

y X £ <D MtR 3 ft/c <D £ liSiO 3SR 3 nfc fe CD 

J: *J :/p ^ A*MW*SSfriS ft 1 F £ , 

S l S©f-if u^x j? if l io 

mi 7&#5&xy>&&7xi#5&^<Dmf : $:fflw 
r - * u y * * £ ffjiEU i fficommmfo h^mvtcm 

[0 0 0 1] 

IS (vliw) SftffltSfcorftSo 
[0 0 0 2] 

*»eBttVLIE (fifilftHMB* Very Lonq 
Instruction Word) W 9 P :/Pi2 IfRE^-f >>£;t/ 
ffi^P-feyif" (DSP) ©iJMRcHfR-r*. CCOM^CD 

^tH2 7t(i jmsecd r ^ y ^ - > 3 > r* wfflpjfgr * 

SW^KB. ]SJK<Dift^l^Jl^T^S (instruction 
level parallelism, ILP) SrfrJfflT SflfcftK: <t 0 

we>tiSo cn6(D^n^7^fflra^n/cy7 f^ 

x7 • T^U >B^fcT£ffi^CDif?±ILP£: 30 

iLPCDfgi * r ^ y ^ - e> 3 > uig tc vliw:/ p -fe * if cd^ 
•6**ffifflr*ttl^ **#U^Jl^fr#Hl (tlp) *s 

s*f^iaiKfci^&f*tt3wak«r # & c i t u au « 

F*l^l$tcSgfri*&^P-k ^<£> 
*fc*J*f §T 0 C O J: 5 teSfctt htc^Zst? BWBHK: BU 

B#K ti^P -fe * I^D^ < ©SttBSSBBT / F^r * *J , 
^oTffe<D#X# (XB^l/f F) ^6>©n- FSrHtf 

r £ cd ec ffiffl^j set? » & c £ a> 6 *t i > & «, 

[0 0 0 3] 

[»i»3WJI?»iLJ:5 i-raWH] vliwB-tw y$uwt# 

^(DtttfcfCftififtB^ -eCDffiCD r»fllt»*ffl (nu 
mber crunching) J T V" V tr — ts 3 > &CSffi#J&^CDcfc 

< cDftifior^y^-^3 >», ificD^P-fe^^^ so 
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p^a * ^#^A<Dfi^£ffifflr 

[0004] coraBB^ao^ffirBtofiSEtiyt., S£ 
cd^ ^ > ;t/ £ f Jt * ^ a - ji tc <fc & ffiife y p 

^ ^ IMS^^X fAj £ l > 5 «f*0*aWft® 5 , 574 , 93 

9^te^T<t5tj:m.Wtxi'v F^OVLrac&SCrftSc ^ 
^SftfcfflS^U^ F^lltf"sjte5feVLivr>x^A^L 

^WtCX^r^^-^Sn, CD^P^^A^7^>^CD 

[0 0 0 5] X-^'-X^-^ • ^U-fe^tf (Ctl»^ 
- F^^Tffl^iTCDVLIW^X^ACDlB^i^^^C 

ftfcp- F-xh y-ACD^tf^ffi*^nrc^ 0 *tn 

&N^%3&S, XMIMXh-^ (stall) tsit^ 
-5, ^rft^ a C©ffl^^P-fey^iW¥©«B, -fe^ 

^3,77i,i3s^tc^snrt^ a -feji/ F^-^ffiBB$ra 

Jl^tSff 3 n S 2 Sift^ ^ v t dc <fc 5 -fe ? 
%i^0ti^ D p^-Fffetcj:S r2i^^>t 

453#fe^ra^S^P^-/tf-Ccj:S1»»^ix^ F*ik^ 
Ltl^ 0 f"*P3— ^6cD 1 ^VLlttrtflt, y^-Fffe 
&CJ:S ria^irx^RCJf^^P-fe^^i^ffij il^ 
«^CDHEP#fF*H#^4,222 I 79a^feB?ffl^*{t*a 

[0 0 0 6] mz-x, vLiw^P-fe ttWtc«ii*tciB 
Itl^t^ fiJii^^> F^B?&^ilp^3T, ^P 
^fe ^ 1ftRJI8*fllii*tceiSAS i , VLIWCDHtf BWtttc 

&c b y v - ^ * ffj k BiB»r a „ 

[0 0 0 7 ] 

tfSS^lg^-^ • ^p-fey*^rfts 0 - ^p 
^^ifB^lXB^2^e- FcDi ^^^rjllRKf^ttf^ 
« D m^-FrB, ^P^A#*[i9fS©^py 
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FTB, St 1 :/n^A#^:>£«® lffrDf-^uy 

©9 s - £ U * * t frM L fc# 2 SOitSt £ 

[0 0 0 8] It»f-^I/yx^«At-^ F*»£ 
BtM FO»«tLfc^^6«JiSSn, 
WiAif F<Z>4^>£B1f -Y F©^JHtO?t¥»*6«ac io 

FCDf-£uyx££AlM FOBflB&KCtHffiU 
If! 2 7 , P^7A*')>*BBf>f FOf-*U^*i 
B1M F KBBflS-rS. S2^FWf- 
3f^U^^1t^2fi©^fiU/c^P^vA^^ F 

(DWtaiUiP^dr, ^>3ft< 1 fflOSUfflJU^^^^AIf 
-Y FiBif FCcSaurCiS, H 1 FT 

B, iW¥B««WfflIU^ir(DA1f>f FBB5HCJ: 
3n& e »2*-Fm *M*9uy*if<DAlM F 20 
BKfcWA-F -Y Fttft*fWfflU M^»US***©B-F 

^ f»5>#<bim F»ff*w» , ra. 

[0 0 0 9] f - 3? 7 1fEi^»iSljai/yx 3r 

©tt«*^Lr*l^-F*>6*2^-F^, 

[0 0 1 0] I2^FT11 f-ifr/P-fe^tt, § 

( 1 ) AIM F©f=-iruy^5riA1^-r F<Z)«t£Rg 
4#MT5^i (2) Blf-Y F<Z>f-£ \sV7,%t B 30 

im FowtBSBi^jH-ra^iiStscc^-/ xa, 

H^rffiffl L mtf 3 to & ffi^CD f-£l^-X££ ffiEO 

T^-^^P-fe^ifB, #l*M** F y-AKJ: 
OftfflSftSBfY FCO^-iruyxirOfti*^^ 
l^B' 1M FO^-^U^^^OftSd^feJ:^^ C 
©JMSKrtt, f-£:/P-fc^B, B-F-f FOflMBSB 

■0*»*#JRT**^©**^t?*2#^^ F y-A 40 
WESTS a 

[0 0 1 1] ^-^^P-fe^^B^^ia-BTS^P^ 

^A-y^&ys^tfo »i*-Fm 7 s — iSf^P'fe^ 
2^- Ftb, T^-^^p-fe^^B^ScDif-f ^jvrig 

S<D:/P^A#^>#&CNtf^ h(D^^7x t^T 
So XB, S2*-Fm T^-^^P-fe^ifB® 1 ^ 

t^U ^o»2^P^A*"?>*K:*fj£ , rSN/2fcr^ 50 
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FGHfM**:?* y?Ti B 

[0012] f-Z^mzvVU, F y-A 

Xtt®2^X F y-ACD£^6^f(iA^^Ana 

[0013] 

B, M^C6x^P-k7^XBC6x£P?^7"^^X • 
F^> FttTTvlS320C62x/C67x^ t 5 V<Dy"U^ 

B, ^Cf^X • >X F^> Ftt#>&rfjJR3toT 
1>S r™S320C62x/C67x CPU<fci*HH*^F, 
FJ £ r™S320C62x/C67xKf*JffBgj £#MStofcl\ 

Bc&cfta©— 8ST?*Sl» < 03^©W»4KaBBUI«3 
to£ 0 cn6XB*o«o«3RBail#K:Ba«K:iH6 

[0014] C CrHltcMS £ , C6xCD^j7^cp^^ag 
■ (CPU) 1 0 0©37i^O^7A^*U 1 0 5 if 

^rftg^S. C6xB^^VLIW^ 0 p-fe^1f, f&fo^AlM 
F13 0AiBfYF130B(D2*>f F**A£CiSqa 
iSStofc^o AIM F 1 3 OAiBtM F 1 3 0BCDM77 

^^7T^H40Ail40 B£^£? 0 — *atCC6xT- 

B, sgli^>7 FS»*Htf u i^staisi^s 
ffU n*WiSJf*S8fTU DRa«f-*cDP-F<fc 

^u^^cc^cL^enSo cti6 8^^<D^p^^^vL 

CexffllgrCDm— CDVLIWt^^^^r^ F £P?Btl^ G 
[0 0 15] ^f^^^/f'3^FS^l 1 5© 

- 7°p^^a^^>^ (pc) R^wiffliiia i i 
ooci^r Fux^ns^^ fb, ^p^a^ 

^&y 1 0 5^6^f ^;v^/f^- FSil 1 5 

i sBcneogp^^fp- fl, 

(s, u mXBd) £tM F^f ^^^TS 0 

i r*s 0 t>f F 1 3 0A£ 1 3 0 BB^ 
P^A^^fflf -5*i»iKS6Sl 3 5Ai 1 3 5B^r 

*t^ D *fjsraa«**i 3 5a 

XB 1 3 5 BB7 * ^ ^ • ^P^^A^7^>^S^*0SfJ 

ggi i occjg^ursffti&r Fi/X^6©7x 

1 2 5t«4t4. fiJii^^x^ 
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^-f ^-Y>t$8it@l 2 OB, ^a^A* 

[0016] 9$$7<DmtCs A^-Y F 1 3 0 AXBBtM F 10 
1 3 0 B±OM%tiMSt S U * 7 7 Y ^ 1 4 OA 
XBl 4 0B^6*OW^iSr3l»*Biffl!l6'&5. JSP*. 
U^* #5^881 4 5^LW^ F*fc*3 1 o(D 

-df^^U 1 6 f^tf-Y F 130 Ai 130B 

tt^-^y-ty i 6 Mai/J? 

[0017] tKDVXrAB. |£*(DgffirC^ 

tj;5gc, ^— cDS^stift:^ f y-AT?^e»nao 20 
-c&tftotf, 1 mc 1 f y -AOA^jKtfflnjtfrr 
£>& Q H2&i*^cDl||»J*E(^'So S'J^cd^x 

• :/P^A#^>#RMHfflJS«l 1 OAiMf^ 
-SWJfflJBISs&sSAlf-f F 1 3 0a£ F 1 3 0 BtcgftW 
6ft&„ ^P^y^ty 1 0 5*6^^;^/? 
/f^Fggl 1 5fC2o<D*°-hfe&& 0 
^•y^/^a- F«K1 1 5B2o<D§P5H 1 5Ai 
1 1 5&€frm£ti?c 0 15Ail 1 5B&C«ift 

^7^*2 1 7Ai2 1 7 B^j&flP£tlft: 0 #^T^^° 
£2 1 7A£2 1 7B«&*Alf-Y F 1 3 0 A<L BU" A F 1 30 
3 0 BtC#^*«*&rS 0 X, 1 3 5 B«7 x * 

* • ^U^^A^^>^R^$IJ® 1 1 0 (Bl)CDffcb 

D&c:7^ y^ • ^n^^A*«5>*ae^MIBiSS l l o 

zmfum^m. noAino m-r<r>±x<om<o^A 

y°yA>\m<h, mm 1 2 0a£ l 2 0 b£ It, aim 
FiBl^-f FOH^c^Bt (r&to^. Sit) Itt^ 
£ Q WlfflI$5Bl 5 0Ai 1 5 0Bfel5f«r*S o 
[0018] C6x<Dmfc2Mfrm%:^l>X^&&, y'U 

^y^u2^a±<Dmm%m (^^m^tm^c^m 40 

tM ^;H^FffliffiSgi(D3^ F<Dffifi^6SEtcAR^B 
1M FCC^dSti, §1M F©««KWi*B3K>We 

SjSfrftiU ( 1 5 fcf * F • *7-fey FW*P- FX* F 

FffcsWSStcafj, F£— 1i<D^A Fte<D#B^r so 
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[0019] H2CCH^ t rS^P'fey1fttJetT©J:5CC 

1 1 OAi 1 1 0 bcd&^#\ 7'n^7Ay^ey 1 o 5 
(cWi21* - FftStvr^S) ^6S^fa^ 

* ^/t^- FSS 1 1 5 Ai 1 15 B^ifr^CD^/^ * 
F (VLJW8^/^^ry FCD1/2) *7x^«c 
7^7^812 1 7a£2 1 7 BttlfM^AROW A F^ 

^P-FHH1 1 5 Ail 1 5BB Tjl^TCDj C6xtCj:^ 

Kf-/^^3ftS (AIM FO^B^BttSMSL 
LL Ml, StfDl'X B^^BBSSOS2, L2, M2&£>D2 

[0020] ^d^P-fe^ifT'tt, ^iturc^^^ffjiA 

^X^SWf7ggl 2 5 BAlf F 1 3 0A$[Jf|JU 
^^iBf^F13 0 B*ljePbS>X^(Df^77^6SlJiA^ 
«i&#v*#Rtf;*?T«{Bl 2 5B 
iffefcOlM F3&s*ii**-fW3tiri*&3^4«kaEL, 

c:nfcfieor*iiii**^ac aim f 1 3 oa£bim 
f 1 3 0 BCD^^SfjiA^^^^nri^ja^r, m 

S5>tfLT, —^<D<D^A F3W*OWii»**BSlQflh* 
cDlf^ F^t4«ii»tti»±StiS. ffiOSOfcWT?**— * 

Foa6i*v^^o#*s«aEsns. cosowib*© 
Wi*i4<z>ftia)^<©»^csi3soi^ H^r©tf>f f**§k 

^^atf^ F3W«ii**SSft:ai>Ktt, ^cotf>f F©W 
[0021] 2~z>(D*fA Ftc^ToasrcexWIffliuy^ 

If-Y F^^b^^WOTl^^l^lJfflJb^X^^iA 

flBiAft^jtsciftsjiRasL^., C6xmmmx2m 

$tf:7F^>^-^ F^^jmiTSAMR ; ISfflS^ 
x^y 1 ^ T >(MfflIE ^ h*^CSRT:\ -e-CDfl&CDfcT^ F 
ltxi/-zf • if-Y Frtt*2»bKBt?)#fflKU*4 : 

isfisft^^-y For Fu^siEnrrspEi. r**. 



(5) 

7 

, C62xr- SiJiA^ £ ^HT 5 -e ©ffe©$ iJfSf u y X £ E* 
2S{tsn5^f*^^o C67x (#Ki/im*JK) rt*. 
3W/N&s«»*«air saiowffli u % *> 2 sit $ 

[0 0 2 2] C Cr^7^^2 1 7Ai 2 1 7 BCD lb 

F^iLtttJllWOdsilHi. lot, Alt 
•f K 1 3 O/^tBtf-f F 1 3 0 BfcajRT 

w*Rrct>*i!H>TAif"-f fi 3 0A*aHR-r&j: 10 
mmic^ &m K^r^^2 1 7 b 

ttC4T,£>©ffl£B-y--Y KaKK3aft-r&*t 4 AiM KdH* 

7^21 7 AttBif -f FatR^AiT-^ F-aswcsesw- 
r 0 j £ r 1 j cc, xe* r 1 j £ r 0 j 

tC) t^^CiEcaS^nfcK cnE*^tCJC£;DTOR 
ra^XEJNANDMKfc «fc r? my aJMX'fo 
[0 0 2 3] fffc&^^Xt* 1 MiLh©MfflIU^X 3? 1 
5 0 AXEi 1 5 0 b©p- F©J: 5 ft, ^^^©^fit*- 
F'*ita«i*S&«©;&&#pItB-r&.5. fM^llbl^ 20 
JitTB r#j»j M»ui?**©rt£©«r* 

S : 

tff F ffi 

3 i : ft-mmx f y-AA<L¥x f «;-ab*w» (± 
rnvtcmKomm) . 

3 0 : itmy t -f ;H!GB<hK8t K) %tfm ( t? F 3 1 
-fey FB?©*^) 

29: Si77^f;HM€ffi (fi- b 3 lt-^h 

28: F y-AAi^X F 'J-AB*fl» (^ffiT 30 

2 7 : M&frXTTMm*ttm (OOW^-COWii 

<&E*B^) 

2 6-16: 

15-0: fiJiA^XT-T •?X9^'-jK IERflJffil 

u^x^tc^DSfljA^SO ltr-^h ( roj EiA-tf-Y F 

13 0A^x.6n, rij iiBt-Tn3 0B^i6 

[0 0 24] fiJiA^XT-T • v^^BCCt'Bl tf v F 

• 7^^iLt^fc*s, SlJIi LTfiJiA^D 2 tf y 40 

F ©-^x ^ 4>ffifflnJte-c* D . -£©tB-£Hl 1 tT y F *sa 

[0 0 2 5] J£TFt*, D^M3tifcC6xi^X 
fA*S, H 1 JCtfT J; 5%^— ©PC*- KT'¥-©^ u 
9 F £Hff-r S«Ss3&>60 2K*.SJ:5ft2 fire*- F 
© 2 *x i, F t» 5 WW's joWJc^ft-r * *» 

©0"J-e& -So ^o^AB^i^ i't*gg|J;i/ - y'&WT 

«aE-rs*>©i«3rr*. 50 
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[0 0 2 6] ftffltcr/P^AE;}:. :/P-fe ytb&s^fliS 
tiSci^^TSfil^fiJiPi^x^ r^dj tc*iA 
&>„ |U— tf-r ^Jt/rllfSMAR^B-tM F • 3 — F^^'p^ 

vAHtf^y-p>y-r-sfe©^^tf$n l ctiEiif/c^ 

r^Stl ©#6tf i^Bt^D-S^Fi©ra©1f-Y^;l't 5 , 
t/P ^7A(jag*- F©$IJfflUi>X ££>6AMR<hCSR§IJ 

muv>x*<Dp$&&t&<{ YW&wx* 1 5 oaxkb 

1M FfWfflJl^X* 1 5 0B©t'%6^3b - -1-^ 
^V:/5-Y> • T Kl/^ Ui^X £ PElEi^ — F^xT • 

*©tt©!fcfitt l^X f & {KOJBIHK3 tr- 
[0 0 2 7] ^StUfcAtf-Y F l 3 OAiBlf^ F 1 3 0 B 

f ';-A^ntfT-sftfij©ia»w. mn-^uif? 
T5„ cnoi oowji-Ei, mtcftzi - f • x f u-A 
AtcAs^itirttje©— wiOTUffsti*. viifflu^ 

^Lfcia-^. r-v-x^j -y^ F©^^R«§ti, fife© 

[0 0 2 8] JWT»±IQfctl©aBl*Oft:«T?, X FT 
^^;H§ (l/^$nin + l) 4fi£ltl>l>« J;^ 
iS»©W#^.^S^»^, XFT ^^VHS^ttX 
FT4fg9§^ (Fi/^^n, n+1, n + 2Mn + 
3) KK»TCIBT?*S. 

1. i^icmcrmiL^wm. ^•atAiBtf-r f©3- 

F • X F >;-A©T F bX^i^S, •rfctt»miWfflI/« 

jA^XT-TfUWa^iS:^, #a»=i- F • x f y -a© 
SIBr Fi^x^y^yccx ft (Si?) „ 

2. r^ttj Wffluy^*cc*<o»fcft^iWWW/Wii 
^X f u TfW©ffi£P- F ( C©iaaLiftic«T© 2 o© 
^■^>^53: r*§7j tc5tf--Y^Jl/*>^-S) . AiM FtCA 
•t^-f F^Ia- F • X F y-A-^©v i i'>7 , 4%tf, B 
1M FiCB-y--Y F5>it3- F • x F y-A^©> ; ^>^ 
^^ff, ROa (A^-f FiafflU^X^O ) iRla^y^y 
©olcLtsleGRsiCX YT*f?>\> iUB) ■ RObiRlb^rX 
FT#VJk 

3. ANRflflJWU^X^OrtS^ROb^^Rl, R0a<t RlaOff 
fc&ffi©P- F£fiff (*^TiC41f>f > R0 
bi Rlb©ff fc^cfd© P — F 4l6tf o 

4. CSR$IJ©bS>X#©rtS£Rlb'v#t(| l R0b©|*(^^:A 
•tf>f F©AMR^^Bt)> R2aiR3a£rX 17^7'Jl, R2biR3 
b^:X 17^'^k 

5. IER$IJ®IUS?X#©F^£R0b^t!L RObCI^S^A 
If^ F©CSR^.Stt, R6b^R2a^Stt, RObiRlb?:^* 
y©Ctl_req_save^X 17^'7'Jl, R4aiR5a ; &X FT#' 
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6. ISTF^IJffifUt/X^(Z)[^I§^Rllr^SI&, R7b£R3a^ 
mW), R6a£R7a£X hr^^K R4b£ R5b£r X F T #V 
^. 

7. ROb£Rlb£^^r y CD (Ctl_recusave+ 8 ) ^X F T 

R2a<tR3a£X FT^K (S98WCttR6b£R7 

b) 

8. cct7^>t^i^^ Fr^tWo 

[0029] 20<7>F>f F^^-CDX lx *y FtcS-l§i^£ 

to£, i^cD r|g^j g[ifl=&, ?°P^iWffie^3to£ 10 
^tfesci £J^t -5 m^wm? c <t cc <t n c com 

1 1 oaxbi i ob^i^ic^ x 
B rig^j «ccHje*-f F (mii^i * F) a* 20 

^*iiW»uy^*OflB¥iP-FK:«ffi*fi5. *t 
:/P£^ABBrE»6P- FTSiifrKiW**. 

^gi^t- Fo*(DWfB*tBfc^L/rfecn«jiSfi'rao 

[0 0 3 1] 2f*^««±^l«3to/c^, 

a»4#^itCD4aJ^*A, B, C DiPf^ 0 2{* 
5>fiSCDffi^t^5>BAB£CD, ABCiDXtiAi BCDt?*S 0 
ffiot^O'fe^fS2XB3 (AB/C/D, A/BC/DXBA/B/ 

cd) XB4«KJK»(ir*S. *fj£0T, 4f*CDfe^ 40 

[0032] ^ito i ^mmf^mmxcexT-*^? 

(predication) T?&£ 0 Ot^JfeMt?B, Cto 

Oi-o^ifp^JtoTl^^^^-^L (WiH^t> 

^CD<t5&aiB (predicated) MW) . Bif -f FBBfS 50 
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^r*s 0 ctoBfe-^/v, 2ocd^^^cd^x f y 

i Lr^nccLfcu^x**ffifflLrs&aa- K-x 
Fy-A^Aif-Y Fr^ff^ri^r, ^tbim f#*u 

•3, X^S&Sf >f F^6g[Dl/^^^(Z)2^0fii 
WSCSii^^ CftB^-Ftf*T©WII*£ 
flhOfOKtt, Si7 7^« XB 

[0 0 3 3 ] ^iMfeMcD 1 OO^SB, M%£X F y 
-AiL/T^St^ F y-A (^KDIf^X) KftfQ&b 
-S^S©a>4^— >f y — ^con— F-X F y— A^flfeo 

£ D H3 (±) ii4 (T) B, »I^-Ft\ #i»X 

F y-A#ffi<D-iM Fr^iimtf urii&lfflfic— *o 
Fr#- -Y^f-^cDP- F-x f y-A*^a-c^ 

^ 0 WM-rsci^, m— -Y^-yox f y-A 

-^»*3ltf TSOtC^ft < i fc 2f^f^;l/M^C i 
r*^ D ^T^3feffftr#^^*^B, ^S^^Uff 

[0 0 3 4] *»feMBfMfflJ uyxjf42 SitT 

(Tftsb^^— <i*—V><b^r4 Ftt#- -Y^ 

— #fl*t-M-^BlM FB*toS#OB^-Y F • U^X 
3f^T-/;l/*d6&Si , rS) , Sf^r— -n<D^rA FOiUffl 
1^x^:7 t -Y;t/C0-^-YX^2fgi^S o 

u *->r>f-^<z)^^ Ft?B*oaflr©««tfia*r 

SsWEI— t^Y F© rffecDIM^j t0»*flO, — 
Bt-fy-y F^tCTfl^iE»fP4 0T«H13fi 
^ D ^— -fy-yoif-f Fra, rAif-f fj if-f 

«FK»*-rS3£*7T-f^»ffB Tb^^Fj 
[0 0 3 5 ] M-^CD-F >f F^ffe^cDtf^ F^6 

x % y t Y ^ t"-*r Si^S^* 5 1 1>5 &X\ 

5t^a*WB4jaiitrK3 6Kfai*i£&»i-r&. xbjm* 
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^ • V -Y F^ASl^B^ t -O^T^XpJfgi U — * 

[0 0 3 6 3 fie*o»-^iR|fi|tc:c:o»^Cctt, if -6 6 
oy^y (7^^7AXHf-^) fcir-rxtcWL/TS 

yffifflcc*B*^a«*tii^ ^fcjSDT^sj^rsc t 

UTt*#>L6ft%:lO 

[0 0 3 7 ] @3tCM^i, *H«i^tt^a^Ay* 
y 1 0 5^n<D r 2lJ T^X©^M4£WIT£t2^ 

cD$USUTr y y t*#U- -Y # ^~e^ 8 ifo^ ^ ^ h ( 2 
5 6 er* F) itftfrra. C(D»aB*©«<DW1BflM« 20 

ift&CPTtM F 1 1 0 Ai 1 1 0 B35^7i * ^ • 7°n^ 
7A*^>W»»SB1 1 OAt 1 1 0B£f#T, § 

#-f-y Ft* 1 -^^cdim 2)imt^o}'A<Dm%wz>, 

r, «Hf*-<*Jl/K^-Y FBtt*©#C<Z>^y F£t#£ 0 
£%6©1f--f Ffe 11^-fi'^4if^6Lb*?H»T?*tt 
l^ctf), FIRV^^^ T^§^?ig3 0 7Ai 3 0 7 Bi L 

FtCKW6*l* CO'tyyy V 4 F 30 

• 7 x * ^ * 7°n^7A^^>^s^i»iai 1 oa 

il 1 0 B(D$IJfflT^C&£ 0 CcDffiO^y^^'^^B^ 

ttS$l5eci5iir4!*n?*0, S1H»WG)21#- hit 

[0038] F*fiai, mmmm 1 sown 
(cn» r^atj ft\ a-^-y Ft* rm— y^- 

>>J F*C*£) i3 2 2St 

S^ifflCD^^ h^fflll, CM Til^coj C6x 

Fffeill 1 SWomSS^rS^T-So B-t^-Y FtcH 40 

[0 0 3 9] JS*fK, AF-Y FB*©«DB*6(T©aK: 
S3BL/c^S 0 ifr^T#V£2 1 7 At*, ifM^^r? F 

^AVA F • rttry F 3 1 8 A<£ Btf -Y F • ^ y F 3 1 

8bkv- F-rsfaawo^v- f * r^F*g«3 1 

fintr* F*iS!ni^aci*$tf*^ory^Fttccr 
sifT sns (-rafet, bi^-y f - • r f 
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0- 1 5BA*Y F * IsV>X$7tJ)\s<D1 6-3 It? 

ffi^ftt^Jg^TSilSPtfy F#s&^* Fi^* 
FtpOffl^CD^&^^CCiiftlSti, fitoT/^* Ft* 

Fj ifg^^n^c $fJffl]ftfM3 1 QUANTA 
FXttB ( b* iPftinS) U*-Y F • ^-Y^;l/^CCD-y*-Y 
^^g^iT^^^u cuv&if ^ FAflDgiQCc 

J^KTS. v;t^^U^3 2 1 BSlJ»iI3 1 9 (DIM 
fflTFCAlM FXttB' V-A F - '*4r* F (3 1 8AXB 
3 1 8b) <Di*fee>#»*jilR-r£o ajRL/fc^'«iry Ft* 

FBtC^T<fc5tC ra^CDj C6xf^X^ 

AIM F • FiB' f Y K • rtfrv Vifif&J F * 

-fy-y • F©jarS*-^*So Aif-Y Ft*1f -Y^ 

t*^ F5r^^ F UTUfrOffiEO^^ ^ F ilHIStC, 
FCC4#^«±4Wr&^^!? FBftfflrS 
/cat>tc^^(D^-Y^;i/^^S Q fcr, ^^U6VA 

^> 0 »f&a«^^^ f^a-f-y FrHJ^-r&i, 

>t*B#jFfe>'-^>X T^A, B' , A, A, B' 

Chit «1^^7 F^ 1M«±cda^-Y F^ 
K»L/rCiSX»^r©A*-/ F^/^^ hML 
tcmt^L, «*"rSffi<D^— Jr>^t* T^A, B' , 
B' , A, B' Cnt*. F#^<Z)^^ 

try F^lffl«_h<Z)B' 1^^ FA^i-oa^&^'iry F 

HH«_h^Lvl), Tftto"^ r ^a, B' , B' , B' , 
B^ , A, B' , A, A, A, B* CDJ^&V"— 

[0 0 4 0] jyTtDftB^U^ yy-tp<D-fo^<D$&<Dl$Ltl 

ra«oca«tij £i>5£a«DMtt— »o*^3W«(| 

-y^-^a-^-yfj ii^«a?o^j«rascr>^3&s*« 

HOS^aHW©*—- f^-y • ^-f F*Snfflfc»ftS 
3&»*^-r. FW5fflCcs^b/c r^dn-FB^-Y Fj £ 
l^«*0*»O?Jll l Fcd r^31J ^^Y F 

CD4^5> (4) A^^er^ F<Dffi(D^n*^Tc Tjl 

SOC6x^nj £ -fy-s^A^-f Fj cdM#B^ 
S©«T©*f*»fprS 0 C<DF!lrt* {} ft©*^B# 

Hlffif : A11 Aia (Bn Aj 3 } B! 2 {Bi^ B, 4 )Ai4 
®2g¥ : {Aai B 21 A, 2 B 22 } A, 3 {A 2 < B, 3 B 2 4 } 
[*1 ] 
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[0 04 1] _hiEOSr£\ AiBt^-Y F^^rft^HtfT 

tDW^aftw-rsciccji&wftttas*. *fc, cod 

*ctittM6*>aSJIBJf5f^W (ACiBO lUif-f ^;Vffftc 

^>#<D^JfK J: Xte^P^A • ^-ty#s 

If FT\X f— ;l^?g£L/cBf , a^oc6xCD<=t: 5 ^ 30 

[0043] 3 suswt pfanas 2 njfe^icD 3 
jx<D±m^- f • x h y-A*£iMX(D^a* f y 
-F^*ro«**iiarrs. ccd rp-n,j b^-jm 

F*a»r«ii»«Hlffl«:^ -YXQ^rftn- F*SSff 

1 . y^^^vzo 0 Wl^e- F ruff u 

2. fiJiA^v^^s^x^rl^ai 2 5tcj:D, t/n-fe 
^2 0 0 ^JilSHWJrlBiEO/cJ: Secant*- F^ 

1 3 0A*^Pti'-3to£ o AIM F • ? x * ^ • ^q^7 50 



:1 1 0Att^S<D**T?, WD 
UTliSlfflAtJ' F 1 3 0A«X F-^T&o 

3, BlM F * ^ ^ * * zfu&^&ttyy&jgL&fiiM 
ffimi l 0B6c»JtWtt*(ii*^>F^ -TFUx*sp 

-7 Ftt^illHfira«tc^p^y^*^L/'rjtttT"r 

'So 

[0 044] C©t£;*J©V7 l-^*T (-T^to-fe. HBf 
[H^u-tv >^ % >Xt^ rtqs) Sff?:C:cr#A 
r*Si, BfJrBlM Fl 3 0B4^'Ji>^H/<:t>|| 

• 3 - Fs/«a-cs*>n a. c n 6©jgfp 
t*. *©te©/h 3 & * x i> %m.mcmf t z> w & i» pg 
9, At-f K 1 3 OACD^'n-fey-y-^s^b^^niift 

[0045] RTosoy 3 ^"ij $ 6 tclgMir * S , ifeif & 
frm.Ltc2~o<D¥-y-4 Fs ^BtL/cl ffi©^tf--Y Fi 1 

i^3&s*S, 3>^"i'7«, ^;i/^fc0©iLP©a 
^BIfii*«^./c^F(C^1f-YX©3- F • X F r;- A ^^ 

[ 0 0 4 6 ] HB#fig:t^b--r -Y >^ % >X-rAii 1 

x©x h u - AURRjes nfcB$^©^^n-fe » -y-©- 
r H i©rBi*ffiffl-9- f r<BW»*sifT ^jtsr * set 
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K71"Si(c4t-fX®^ F y-A^ji*- f© 
AtM F^ rp-^j -r&J:5Sfc£-e^. ya^-etM F 
^BlS^rc # S c £ fc ffiS 3 ft ft I \ 
[0047] ^WMW-emmisfcfflicmux . § fctcflb 

tcfB3£ L ft&. felTOWIMll*0«HK:B« L fcfPJ3© 
*H*»6 jftJWr S C £ tt < S«©{BfeA. ISiEXiSgEM 
*±3*Lfc^(c:Jn^.^?, 0 io 
[0 04 8] K±©i*iii«:iiBorMKe<T©a*H^T 

( l ) i&ft^fS^-^Mp-fc -7 meteor, aifc? 1 - 
£Ui>X££, ffl£Sct£#g^g£, M^^A*')^ 
MSB^-^P-fe y-yCi, 

Sftfc&©£«f£Kg©»)?§ftfc£>©{cJ; D7 - d^7 
A^^Uff 3 ft-50 1 F £ , 01 SfCDr- 
X££01g¥©«l#&ilg£ffifflU-C01 

>^^^a^5A^©nff*tuePL. ifriamiap©^ 20 
tern 1 po«tBsa^6^«i>?tsr2 mvmmm.*®. 

§ I 2 7'd ^'5 a* •) > ^ ^'5 a^©^!t 

^fUSJ-T £02 F £ , tC^^ratRWiCWjffnJtg 

(2 ) SI «BB*S©jB6#^B'? s - f t/P-fe^-ytcfcl* 
r. ^^-^u^x^aai^^-^u-yx^©^© 

ASM Fifi®*?*-* ©^©^HL/fcittOBry 

©Alf A F i«««ffeSSB0¥^0^(i L-fcffi© Btf -f F 30 
#>6fijj£3ft, 01 :/P^A#-i7>£«AlM F • r 
-*1/S?**£A1M F«ft&$SH£tclS&U I2 7'a 
^7A*^>$aBt-f F • t"-^ \s%>7.% iB-!f -Y F88 

2"0©5i3iLfc7'P^^A^^ h U -A^lBjH^'cMI 

nfifeife. ies-^^igT 1 - * -fe * tf. 

(3 ) m2IIIB*E©SS^IgT : -"^^P-fe y-tNcte^ 
U^X£«AtM FBB#£B1M FW#£**tr*|ifiEtl 

mmwu^^^^^-, tit- Ftttf-^i^yx^ 40 

£«SB6«©»ftt3:5l>fc < £ *> l ffl©fiJ® u £©a 
1M KSJ»KJ:«J«KBI3ti. S2t- KT?»A1M F • 
f-fuy^fiAt^ F«lt&RM©i&m;*4>& < £ 6 

imcomwuv'^ii<oAVA vmftic£iQfflffl£in^ B-y 

^F'f-^U y X * £ KM F«t^g©iOT«4>& 
< £ i> 1 ffl©iW©l^X#<DB-iM F'gP^iCi^SlJSPS 
ft<5, ffiS^fg^-^^Piz^^ 
[0 04 9] (4)02 JjfEtg©ffiftl*M^lg7*- £ 7'P 

■fe-y-y-ftis^-c. f-arypt dJ-t*. ®2t- Ft, 

01 7°u??&xv>zic£K>Mm$nz>m.m7 : ~%y' 50 



#13 2000-2973 1 
16 

a-fe ^©4^£^t^g©¥7}££#MT£#^©.& 
£#£?01^X F y-AGCjtSSU AIMF-f*-* 
US***iA!M F«««iK*ffiflJLTiSfT 3ft, 02 
FT*, 02 :/P^A#^>£CCj;5jf|flJffllSft£1* 

^^©*^tff2^X h y-AtCJfcfifU B1M 
F • ^"-^U^X^BtM FM^g^LtMf 

(5 ) 02JIIBt!c©eS^lgf 1 -^^P-b ylticto^ 

a # > # k <fc 9 mar s ft 5 tt soaK** - * y p -fe ? 
■y-£ffs©a^tati^g£ *#jiB-r&*M**£tr* 1 a 

h 'J-AJCJSSL, ( 1 ) AtM F • f-fUW 
*£A1M F««BSSB*#BS-r&^£ (2) BtM F • 
7 s - # U v>X $ £ Btf F«|g«g^#MT 
IKf^ ^^mciKiDAf-f F«I^H*fil 
fflLT»f$ft, S2t-FT, 02 7*P^7A^^> 

* «t o ^ ft 5 laisf* - * y p -fe f to*^ tmm 

■5, iBM^f-i'T'nt 

(6 ) 05JIIBt!c©ifflS^lg7 i -^^P-t2 •v-y-fciiii 
r , 5 6 iC 7 s - 3r y P -b w +f-©*UfflJffl©^*IBft-r s 

T'n^Aytyi, SSi^e-Fr, "r-*t-J 

p-fe7+f-»0i T'py^A^^^^tc^tjS-rs^tf-^ 9 
ji/r^P^'^A^-t y^6Ntr-y i-©^7* 

T\ 01 7 , Pi'*7A*'i;>^ic^i6T^^*Pi'7A^^ 
y*>6Ntf F©^^-*^ * v$-v, I2^'a^7A* 
>? > $ (C^tST -£>7*P ^7Ayt 'J^6Nt* y h ©^<^- 

es^is^-^^p-fe^^ 

[0 0 5 0] (7)05 ^ia«4©aS^lgf ; - 
-fe-7-^dcfct^T, S6fc, f-Zzfu-k-j -y-©$[J©ffl© 

^^tBtt-r^^p^^A^^eyi, 01*- 
Fr. f-'-^^p-fe^-y-t^i 7'p^^A*'i7>3f(C)ipj- 
tS-^-s^-y-Y ^jiryo^^A^^'j *6Ntf7 h©^ 

02*-FT\ T^-^^P-fe 7-y«0 

l -fat? 5 Kij^yz^titth-y'v-i?:? A^t: ';#>6 

N/2t'-;K!)^7^yfl, 02^PJ f ^A*'i7 

>^tc^-{6-r-S^p ^^A^^e y*>6N/2 h©^ 
^i^m, es-^^igT 1 - # ?'p i2 v -y 

(8)02 llfa»©iBgi^fS:r- 2 ^P -fe y V iOs^ 
T, 01 •=&- F£02*- Fi©iM*H2-t- F£0 

i *- f £ oisoeisia^K =t <o mm s ft -s . ias 

^fS-^-^^P^f If. 

0)08 m&Mom&fo^m'r- 2 vn-t y 

X , 0 1 *IJ® U >>X $ rt©0f>£figfC0 1 ffl© fcf F * 
IBtS L X 7 s - 2 7"P -fe >7 -y «0 1 F £0 2 -t- F £ 

©t-7 F^6©01ffi©t'7 FM£tB'tf L-r-^-^t/P 
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(10) »8aiE«<DeSi^iSf s --*^a-fey^6c*5 

(11) ^2iifE»coHS^f§7 :: -^^P'fe^^^4o 

Sl^X F 'J-AXtif2^X F y 
- a co £ : 6 sWWii* **» £ * Wfflrr £ ffr&*UtB 10 
CcT^#JOiA^x^T • vx^W»il£, jffi 



[oo5i] (i2) ^mmuMmf-z uy** i 4 

OA, 1 4 0 b£, ISKfltfiBSB 1 3 OA, 130Bi, 1 

a^o^A)(7')>$ 1 1 oa, iio B£*$tfes* 
^Bf=-*^DH2y^*o, srixt*ffr2 j e- F©£ 

-^^a-fe^^t^—^x f y-A*ntf-rs 0 02 
F*ctt, ^-^^u^^tf^2^(DttiiU/c^u^ 
^a^x f y-AiBneecHtT-ra, #2*- Fr 

tBS0rfeJ:ii o 3sfcB\ ^-df^p-fe^-Ftt* (l) 
At^ -f F • FflMBRfi*#JR«-* 
ffirfrcb (2) BtM F • 5 s -aru^*£B*-Y Fttffi& 
B*#^£*^&3£EfC7M * C £ tc J: 

iiTS^t^li^ F y-ACCJCSorfeJ: 

>*fla©Ntr^ F©*^*^*^^-r6*>, xbssis 

7^LTk<£t> 0 ^-dr^P^^lfttSIl*^ F y-* 



(10) #H§ 2 0 0 0 - 2 9 7 3 1 
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X^lJfPillMl 2 5£r^O 0 

P3 7i7 4 D^7 AR[>r- % * y coffiBSib L fc ^ P 

p^ ^tfcoy'p 7 ^iiHra4 0 

[0 3] *^co!5ft»IWa ^I2n/cS 1 (D7° 

p^^^(D±^aj^*-5 0 

[04] *»w©Maiiss«Kj:ijsciS3nftiiai©^ 

p^^1fcDT^BB^*S 0 

1 0 0 CPU 

l o 5 7 5 n^7Ay^ey 
l 6 o f-^^^V 

20 1 3 OA AIM F 

13 0B B^-Y F 

s, l, m, d mmm 

14 OA, 14 OB U^^7r^^ 
110, 11 OA, 11 OB 7 • ^UP^Atr^ 
>drRtffflffl«B 

115, 115A, 115B ifr^TM^^^/^P- 
FSB 

1 3 5A, 1 3 5 B 

1 2 5 fJiA^vX ^S[>^r7gg 

30 120 rtjrf^A >itmmm 

145 U^X^^SS 

1 5 0, 1 5 0A, 150B $fJfflJ l/i?^ £ 

2 1 7 A, 2 1 7 B ifiHftT^* 
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